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known excited states in constituent quark model

(Capstick & Roberts)
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excited states of the nucleon

Since:
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1) first discovered at GRAAL collaboration: V.Kuznetsov at al. Phys. Lett. B647
2) confirmed at LNS in Sendai: F. Miyahara et al. Prog. Theor. Phys. Suppl. 168
3) CB-ELSA/TAPS in Bonn : 1. Jaeglé et al., Phys. Rev. Lett. 100 (2008) 252002

do/dS, pb/str

do/dS, pbistr

3 —0.9<cos0,,<—0.5

TTTTIT]
—-—

A

—0.3<cos0,,, <01

T
.5 Lo
n 0.1<cosB,.<0.5

lLe 1.7 18

L
1.7 1.8 L

L

1.9

W,GeV

| 4,
g t
ii‘n+ ++
Iooa ¢
|4 +++ Al
y s, ¢
N AA ¢ *
A p AAA N o
* @ - *
PO LA €25 ) N (N O IO . o
1500 1600 1700 1800 1500 1600 1700 1800
WB[MeV] WR[MeV]

W = 1683 MeV
[ < 60+/- 20MeV

University of Basel

[.Keshelashvili



S11(1535) | Wt [MeV] | I'f [MeV] A},
[10~2GeV—1/2] -
PDG 1535£10 | 150+=25 A7 7 00+30 15
(1510+£10) | (170£80) | A7,,: 4627
BoGa® - - A7, 00+25
(15054+20) | (145£25) | AY,,: 8020
P — P 1536+1 170+2 1061
vd — (n)py | 1544+2 181+13 109+3 _
~d — (p)nn | 1546£3 | 176220 001 o 10
vd — (p)nn =
S11(1535) 1535+4 16623 88+6 ©
‘broad BW’ | 170115 | 180+35 -
‘narrow BW’ 1663+3 25+12 -
5
I?;?:;ﬂ TAPS TOF wall
?gging Beam ‘ Crystal Beam
gnet dump barrel monitor

23

g
T [ T T T T

L 1 | | L | L L L L 1 L |
1600 1800 2000 2200

W[MeV]
* alnp), free proton
B o(np), quasi-free proton
® 3/2c(nn), quasi-free neutron

Incoming
beam

Goniometer Tagger detector 2m
radiator

ELSA, |. Jaeglé et al., EPJ

University of Basel [.Keshelashvili




eta-MAID Shklyar at al.
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Different scenarios to reproduce 'bump' structure:

° left: Interference in S11-sector: adjusting phases etc.

» middle: Introduction of conventional (broad) P11 resonance
» right: Introduction of very narrow P11 resonance
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EXperiment
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Tagger system
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Electron beam 2.4GeV
Polarization:

« Tagging System Beam ~ 65%
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,holding coil’: sc-solenoid
Sc-wire: & 210um
@45 mm, wall: 1.3 mm
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Beam Energy 2350 MeV
Beam Current 0.6 nA
Photon Beam circularly polarised
Mean beam Polarisaton < Pe >~ 61% (P2 ~ 33%)
D-Butanol Target longitudinally polarised
Mean Target Polarisatin < Pr >~ 62%
Duration 8 Weeks 2011
Background Measurements | Carbon (1 Week 2011)
LD, (2 Weeks 2008)

PHYSICAL REVIEW VOLUME 114, NUMBER 3 MAY 1, 1959

Photon and Electron Polarization in High-Energy Bremsstrahlung
and Pair Production with Screening*

Haaxor Onsex, Fysisk Tnstitult, Norges Tebwiske Higskole, Trondbheinm, Norway

_ E4(3+(1-E,))
P’Y = Pe - 3—(2(1—-E,))+3(1-E, )2
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PhD work of
L.Witthauer & M.Dieterle
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[.ess Statistics,
[Less Conclusions :)
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